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There are two molecules in the asymmetric unit of the title 
compound, C 19 H 22 N 2 0. Both molecules have an E conforma- 
tion about their C=N bonds and both piperdine rings adopt 
chair conformations with their N atoms adopting pyramidal 
geometries [bond angle sums = 329.8 (4) and 330.2 (4)°]. Both 
molecules feature an intramolecular O— H- ■ N hydrogen 
bond, which generates an S(6) ring. The dihedral angles 
between the phenyl and benzene ring planes are 45.97 (18) 
and 66.0 (2)°. Short O— H- ■ O contacts occur in the crystal. 

Related literature 

For a related structure, see: Stilinovic et at (2008). 



P = 95.60 (3)° 

V = 3313.3 (11) A 3 

Z = 8 

Mo Ka radiation 

Data collection 

Enraf-Nonius CAD-4 
diffractometer 

Absorption correction: xfr scan 
(North et a/., 1968) 
7mi„ = 0.971, r m „ = 0.986 

6837 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )] = 0.082 

wR(F 2 ) = 0.268 

5 = 1.09 

6473 reflections 

406 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



ji = 0.07 mm -1 
T = 293 K 

0.40 x 0.40 x 0.20 mm 



6473 independent reflections 
2764 reflections with / > 2a(l) 
R ml = 0.117 

3 standard reflections every 200 
reflections 
intensity decay: 1% 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.22 e A~ 3 

Ap mi „ = -0.20 e A~ 3 



D- 


H-A 




D-H 


H ■ A 


D- ■ A 


D-H-A 


Ol 


-HI- ■ 


Nl 


1.01 (8) 


1.73 (7) 


2.597 (5) 


141 (6) 


02 


-H2A- 


■■N3 


1.05 (7) 


1.66 (7) 


2.588 (6) 


144 (5) 


Ol 


-HI- ■ 


Ol' 


1.01 (8) 


2.49 (7) 


2.869 (7) 


102 (5) 



Symmetry code: (i) — x H- 1, — y + 1, — z + 2. 

Data collection: CAD-4 Software (Enraf-Nonius, 1989); cell 
refinement: CAD-4 Software; data reduction: XCAD4 (Harms & 
Wocadlo, 1995); program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); 
software used to prepare material for publication: SHELXTL. 

We are grateful to the China Postdoctoral Science Foun- 
dation (20110491380) and the Fundamental Research Funds 
for the Central Universities (ZYGX2009J085) for support. 




Experimental 

Crystal data 

C 19 H 22 N 2 0 
M, = 294.39 
Monoclinic, Fl s /c 



a = 10.603 (2) A 
b = 9.6330 (19) A 
c = 32.595 (7) A 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB6532). 
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Comment 

The cystal structure of l,4-bis-((l-benzylpiperidin-4-ylimino)methyl)benzene has been reported, which was synthesized by 
4-amino-A L benzylpiperidine and terephtaldialdehyde. (Stilinovic et ah, 2008). While, the title compund has been obtained 
by 4-amino-A r -benzylpiperidine and salicyaldehyde. The molecular structure of title compound (I) with atom numbering are 
given in is shown in Fig. 1, there are two (iT)-2-((l-benzylpiperidin-4-ylimino)methyl)phenol in an asymmetric unit. Both 
C7=N1 and C26=N3 are of the E configuration, with the bond lengths of 1.262 (6) and 1.267 (6) A. The torsion angle of 
C9— C8— Nl— C7 and C28— C27— N3— C26 is -118.2 (5) ° and 107.9 (5) °, respectively. The Rms of two six-member 
piperidine rings of chair conformation are 0.2354 A and 0.2322 A. The dihedral angles between two phenyl planes in two 
molecules are 45.97 (18) and 65.97 (21)°. In each molecule, intramolecular O — H-- N hydrogen bonds occur, and molecules 
are linked through intermolecular O — H - 0 hydrogen bonds to form a packing network along b axis. (Fig. 2). 



Experimental 

The title compound was prepared by stirring a mixture of salicylaldehyde (122 mg, 1 mmol) and 4-amino-A r -benzylpiperidine 
(190 mg, 1 mmol) in methanol (15 ml) for 4 h at room temperature. After keeping the solution in air for 3 d, yellow 
block-shaped crystals of (I) were formed. The crystals were isolated, washed three times with methanol and dried in a 
vacuum desiccator containing anhydrous CaCl2. 



Refinement 

All the H atoms, were placed in idealized positions (C — H = 0.93- 0.96 A, O — H = 0.82 A) and refined as riding with 
£/iso(H) = 1.2£/eq(C) and C/ iso (H) = 1.5C/ eq (0). 



Figures 




Fig. 1. The structure of (I) showing 35% probability displacement ellipsoids. 



Fig. 2. The crystal packing of (I), viewed along the b axis. Hydrogen bonds are shown as 
dashed lines. 
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(£)-2-[(1-Benzylpiperidin-4-yl)iminomethyl] phenol 



Crystal data 
C19H22N2O 
M r = 294.39 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 10.603 (2) A 
b = 9.6330 (19) A 
c= 32.595 (7) A 
(3 = 95.60 (3)° 

V= 3313.3 (11) A 3 

Z=8 



F(000) = 1264 

Z> x = 1.180 MgnT 3 

Mo ifa radiation, X = 0.71073 A 

Cell parameters from 2318 reflections 

6 = 2.6-24.7° 

H = 0.07 mnT 1 

7=293 K 

Block, yellow 

0.40 x 0.40 x 0.20 mm 



Data collection 

Enraf-Nonius CAD-4 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co/29 scan 

Absorption correction: \|/ scan 
(North etal, 1968) 
r min = 0.971, r max = 0.986 
6837 measured reflections 
6473 independent reflections 

Refinement 
Refinement on F 2 
Least-squares matrix: full 

R[F 2 > 2o(F 2 )] = 0.082 

wRiF 2 ) = 0.268 

S= 1.09 

6473 reflections 

406 parameters 

0 restraints 

Primary atom site location: structure-invariant direct 
methods 



2764 reflections with / > 2o(I) 
R int = 0.117 

©max = 26.0°, 9 m i n = 1.3° 
/i = 0^13 

k=o->n 

/= -40^39 

3 standard reflections every 200 reflections 
intensity decay: 1% 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = V[o 2 (F 2 ) + (0.0628P) 2 + 4.887 IP] 
where P = (F 0 2 + 2P c 2 )/3 
(A/o) max < 0.001 

Ap max = 0.22 e A~ 3 

Ap min = -0.20eA" 3 

Extinction correction: SHELXL97 (Sheldrick, 2008), 
Fc*=kFc[l+0.001xFcV/sin(2e)]" 1/4 

Extinction coefficient: 0.0089 (11) 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A ) 
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u.uoz y\j 


U.UZ5 (4) 


A AAT fA \ 

U.UU3 (4J 


A A1 C /'/1\ 

U.UIj (4J 


C20 


0.060 (3) 


0.040 (3) 


A A/;o CX\ 

U.Uoo (i j 


A AAT d\ 

U.UU3 yZ) 


A A 1 A f1\ 

U.U14 {3 ) 


A AA C /T\ 

U.UUj (ZJ 


C21 


0.074 (4) 


0.091 (4) 


A A "7 A (a \ 

U.U /y (4 J 


A A 1 1 <"1\ 

U.U13 yj ) 


A ATA /T\ 

U.UZU ^3 ) 


A AA C //]\ 

U.UUj 


C22 


0.107 (6) 


0.122 (6) 


U.U 11 yij 


A ATI SZ\ 

— vj.vjZj yj ) 


A A 1 A (A\ 

U.U14 (4 ) 


A A 1 A (A\ 

U.U1U yn) 


C23 


0.092 (5) 


0.087 (5) 


A A7A (A\ 

U.U /U y+j 


A AAT (A\ 

U.UUZ (4 ) 


A AAT fl\ 

U.UUZ y3 ) 


A AA C /T\ 

U.UUj y3 ) 


C24 


0.064 (4) 


0.065 (4) 


A A70 (A\ 

U.U /o (4 J 


A AA Q 

U.UUo yj ) 


A AA C /T\ 

U.UUj y3 ) 


A A 1 T i"X\ 

U.U13 y3 ) 


C25 


0.061 (3) 


0.045 (3) 


a a/;c (i\ 
U.UOJ {J J 


A AA Q f->\ 

U.UUo yZ) 


A A 1 A /'T'i 

U.U14 y3 ) 


A AAA f->\ 

u.uuy {Z) 


C26 


0.060 (3) 


0.038 (3) 


A A77 (A\ 

U.U / / y*j 


A AAT 

— U.UUZ yZ ) 


A ATT f1\ 

\j.\JZZ {3 ) 


A AAT /T\ 

U.UU3 {3 ) 


C27 


0.066 (3) 


0.047 (3) 


A A7A C\\ 

U.U /U \pj 


A AAA f2\ 

u.uuy yj ) 


A A 1 A n\ 

U.U14 y3 ) 


A AAT fl\ 

U.UUZ y3 ) 


C28 


0.062 (3) 


0.047 (3) 


A A O 1 (A \ 

U.Uol (4 J 


A AAT 

U.UUZ (3 ) 


A A 1 T \ 

U.U13 y3 ) 


A AA/] {T\ 

U.UU4 y3 ) 


C29 


0.058 (3) 


0.049 (3) 


A AQ1 i A\ 

U.Uyj (4 J 


A AAA 

u.uuy y3 ) 


A A 1 A f1\ 

U.U14 {3 ) 


A AAT f1\ 

U.UUZ {3 ) 


C30 


0.085 (4) 


0.049 (3) 


A A7C i A \ 

U.U IJ y\j 


U.UU j yj ) 


A AAT 

U.UU / {3 ) 


a nnc /t\ 
—U.UUj {3 ) 


C31 


0.084 (4) 


0.043 (3) 


A A77 i A\ 
U.U / / (4j 


A A1 1 /"3\ 

U.U1 1 yj ) 


A AAT /'TA 

U.UU / y3) 


A AAT /^T\ 
U.UUZ {3 ) 


C32 


0.065 (4) 


0.076 (4) 


A AOO (A\ 
U.Uoo (4 J 


A A 1 A \ 

U.U1U y3 ) 


A AA 1 n\ 

U.UUl (3 J 


A AA 1 /"3\ 
U.UUl (3J 


C33 


0.064 (4) 


0.063 (4) 


A A7T f A \ 

U.U 15 (4^ 


A AAT /T\ 

U.UU3 (3) 


A AAA /T \ 

-u.uuy (3) 


A AAT /T\ 

U.UU3 (3) 


C34 


0.089 (5) 


0.076 (4) 


0.094 (5) 


-0.003 (4) 


0.008 (4) 


-0.008 (4) 


C35 


0.103 (6) 


0.096 (5) 


0.095 (5) 


0.012 (4) 


-0.004 (4) 


-0.013(5) 


C36 


0.092 (5) 


0.140 (7) 


0.070 (4) 


0.032 (5) 


-0.005 (4) 


-0.012 (5) 


C37 


0.106 (6) 


0.123 (7) 


0.078 (5) 


0.008 (5) 


0.003 (4) 


0.028 (5) 


C38 


0.092 (5) 


0.076 (4) 


0.091 (5) 


0.002 (4) 


-0.013 (4) 


0.007 (4) 
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Nl 0.058(3) 0.049(2) 0.063 (3) 0.004(2) 0.010(2) 0.002 (2) 

N2 0.065 (3) 0.041 (2) 0.068 (3) -0.004 (2) -0.005 (2) 0.000 (2) 

N3 0.058 (3) 0.049 (2) 0.069 (3) -0.003 (2) 0.016 (2) 0.000(2) 

N4 0.056 (3) 0.047(2) 0.075 (3) 0.007 (2) 0.004(2) 0.001 (2) 

01 0.065 (2) 0.101 (3) 0.059 (2) 0.006 (2) 0.010 (2) -0.011 (2) 

02 0.062 (2) 0.101 (3) 0.072 (3) -0.010(2) 0.019 (2) 0.008(2) 



Geometric parameters (A, °) 



CI — C2 


1.386 (7) 


C20 — C25 


1.404 (6) 


CI — C6 


1.409 (7) 


C20 — C26 


1 449 (7) 


CI — C7 


1.453 (7) 


C21 — C22 


1.362 (8) 


C2 — C3 


1.368 (8) 


C21 — H21 


0.9300 


C2 — H2 


0.9300 


C22 — C23 


1.390 (8) 


C3 — C4 


1.389 (8) 


C22 — H22 


0.9300 


C3 — H3 


0.9300 


C23 — C24 


1 .344 (7) 


C4 — C5 


1.361 (7) 


C23 — H23 


0.9300 


C4 — H4 


0.9300 


C24 — C25 


1.387 (7) 


C5 — C6 


1.381 (7) 


C24 — H24 


0.9300 


C5 — H5 


0.9300 


C25 — 02 


1.336 (6) 


C6 — Ol 


1.342 (6) 


C26 — N3 


1.267 (6) 


C7 — Nl 


1.262 (6) 


C26 — H26 


0.9300 


C7 — H7 


0.9300 


C27 — N3 


1.458 (6) 


C8 — Nl 


1.455 (6) 


C27 — C31 


1 511 (7) 


C8 — C9 


1.516 (7) 


C27 — C28 


1.527 (7) 


C8 — C12 


1.517 (6) 


C27 — H27 


0.9800 


C8 — H8 


0.9800 


C28 — C29 


1 .504 (7) 


C9 — CIO 


1.514 (7) 


C28 — H28A 


0.9700 


C9 — H9A 


0.9700 


C28 — H28B 


0.9700 


C9 — H9B 


0.9700 


C29 — N4 


1.462 (6) 


CIO— N2 


1.461 (6) 


C29 — H29A 


0.9700 


CIO — H10A 


0.9700 


C29 — H29B 


0.9700 


CIO — H10B 


0.9700 


C30 — N4 


1 .464 (6) 


CH — N2 


1.462 (6) 


C30 — C31 


1.509 (7) 


Cll — C12 


1.512 (6) 


C30 — H30A 


0.9700 


Cll— H11A 


0.9700 


C30— H30B 


0.9700 


Cll— HUB 


0.9700 


C31— H31A 


0.9700 


C12— H12A 


0.9700 


C31— H31B 


0.9700 


C12— H12B 


0.9700 


C32— N4 


1.463 (6) 


CI 3— N2 


1.456 (6) 


C32— C33 


1.487 (7) 


C13— C14 


1.498 (7) 


C32— H32A 


0.9700 


C13— H13A 


0.9700 


C32— H32B 


0.9700 


C13— H13B 


0.9700 


C33— C38 


1.376 (8) 


C14— C15 


1.360 (7) 


C33— C34 


1.377 (8) 


C14— C19 


1.377 (8) 


C34— C35 


1.353 (8) 


C15— C16 


1.384 (9) 


C34— H34 


0.9300 


C15— H15 


0.9300 


C35— C36 


1.357 (9) 


C16— C17 


1.363 (9) 


C35— H35 


0.9300 


CI 6— H16 


0.9300 


C36— C37 


1.374 (10) 
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C 1 7 C 1 R 


1 3'S'S tQ\ 
i . j j j yy i 


C17 — H17 


0.9300 


C18 — C19 


1.372 (9) 


C18 — H18 


0.9300 


C19 — H19 


0.9300 


C20 — C21 


1.393 (7) 


pi p 1 p/; 
Cz — CI — Co 


1 1 O 1 /c\ 

llo.l (J) 


r^i r*n 
Cz — CI — C / 


ill. 1 \D ) 


p/: p 1 pi 
Co — CI — C/ 


1 1/1 1 /C\ 

IzU. / (J) 


pi pi pi 
C3 — Cz — C 1 


izi.y (0) 


pi pi ul 
C3 — Cz — Hi 


1 1 n n 

ny.u 


pi Pi t_ti 
CI — Cz — Hi 


1 1 n n 

ny.u 


pi pi p/i 
Cz — C3 — C4 


1 1Q O //T\ 

llo.o (o) 


r^i r^i m 
Cz — C3 — H3 


1 in c 
IzU.O 


P/1 III 

C4 — C3 — H3 


1 in /: 
12U.0 


pc p/i pi 
CJ — C4 — C3 


1 in n i £\ 

liu.y (0) 


PC P/1 TJ/1 

Cj — C4 H4 


line 

ny.j 


PI A \J A 

C3 — C4 H4 


lift c 

ny.j 


p/i pc p/: 
C4 — CJ — Co 


1 in c i £\ 
12U.J (0) 


P/1 PC U< 

C4 — Cj — Hj 


1 1 n o 

ny.o 


p/; pc trc 
Co — Cj — Hj 


lino 

i iy.o 


p.1 p/; pc 
Ul — Co — CJ 


1 1 o o /c\ 
llo.o (J) 


p. 1 p/: p 1 
Ul — Co — CI 


111 A 1 C\ 

121.4 (J) 


pc p/: pi 
C J — Co — C 1 


1 1 n "7 /c\ 

ny. / (p) 


\r1 pi p 1 

JN 1 — C/ — CI 


i ii /: /c\ 
122.0 (J) 


\r1 pi in 

JN 1 — C / — H 1 


no t 
llo. / 


pi r"7 in 
CI — C/ — HI 


1 1 O "7 

llo. / 


TVT1 po pn 

jn i — Co — cy 


1 nn /: f a \ 
lUy.O (4) 


mi p o 

JN 1 — Co — Clz 


1 1 ft ft iA\ 

1 1U.U (4 ) 


pn po 

cy — Co — C 1 z 


1 nn n / a\ 
lUy.y (4) 


\n po tjo 
JN 1 — Co — Ho 


1 nn 1 

luy.i 


pn po tjo 
CV — Co — Ho 


1 nn 1 

luy.i 


po tjo 
Clz — Co — Ho 


1 nn 1 

luy.i 


pin rn pn 

ciu — cy — Co 


111 O i A \ 

111.0 (4) 


pin pn un a 

c i u — cy — Hy a 


1 nn i 

iuy.3 


po pn Tjn a 

Co — cy — HyA 


1 nn i 

iuy.3 


pid pn uiiD 

c i u — cy — Hy b 


1 nn i 

iuy.3 


pn pn r l(\ rj 

Co — cy — Hyts 


1 nn i 

iuy.3 


un a pn nun 

HyA — cy — Hyts 


1 n"7 n 

iu /.y 


mi pin pn 

jn/ — ciu — cy 


1 1 1 ft t A\ 

112.U (4) 


\n p 1 n tt 1 n a 
JN 2 — C 1 U — H 1 U A 


1 nn i 

iuy.2 


pn p 1 n tt 1 n a 
cy — C 1 U — H 1 U A 


1 nn i 

iuy.2 


\n pin mno 
JN 2 — C 1 U — H 1 UB 


1 nn i 

iuy.2 


C9— CIO— HI OB 


109.2 


HI OA— CIO— HI OB 


107.9 


N2— Cll— C12 


110.9(4) 


N2— Cll— H11A 


109.5 


C12— Cll— H11A 


109.5 


N2— Cll— HUB 


109.5 





0 9300 


C37 — C38 


1.388 (9) 


C37 — H37 


0.9300 


C38 — H38 


0.9300 


Ol — HI 


1.01 (8) 


02 — H2A 


1 .05 (7) 


pin pii mi 
CzU — Cz 1 — H2 1 


1 1 n i 

i iy.2 


pn pii pn 
Cz 1 — Cz2 — Cz j 


1 1 n A t £L\ 

liy.4 (0) 


pii pii mi 
Cz 1 — Cz2 — H22 


1 in i 
12U.3 


pn pii mi 
Czj — Cz2 — H22 


1 in i 
12U.3 


pi/i pn pii 
Cz4 — Czj — Cz2 


1 in i i a\ 
12U.2 (0) 


pi/i pn mi 
Cz4 — Czj — H2j 


1 1 n n 

ny.y 


pn pn mi 
Czz — Czj — H23 


1 1 n n 

ny.y 


PII PI/1 PTC 

Czj — Cz4 — CzJ 


111 C { c\ 
IZl.J (0) 


pn pi/i m/i 
Czj — Cz4 — H24 


i i n i 

i iy.2 


PIC PI/1 TJ1/1 

Czj — Cz4 — H24 


i i n i 

ny.2 


P.1 PIC PI/1 

Uz — CzJ — Cz4 


1 in n /c\ 
12U.U (J) 


p.i pic pin 

Uz — CzJ — CzU 


1 in o /c\ 
12U.0 (J) 


pi/i pic pin 
Cz4 — CzJ — CzU 


i i n l /c\ 
liy.z (J) 


pi/: pin 
JN i — Czo — CzU 


111 o /c\ 
121.0 (J) 


mi pi/; m/; 
JN3 — Czo — H2o 


1 1 n 1 

ny.i 


pin pi/: m/; 
CzU — Czo — H2o 


1 1 n 1 

ny.i 


Mi P1"7 PI 1 

JN3 — Cz / — C31 


line { A\ 
11U.J (4) 


"NTl pn PIO 

JN3 — Cz / — Czo 


1 nn n i a \ 
lUy.U (4) 


PI 1 P1"7 PIO 

C31 — Cz/ — Czo 


1 no £. i A \ 
lUo.O (4) 


mi pi ~7 mi 
JN3 — Cz / — H2 / 


1 nn /: 

luy.o 


pi 1 pn mi 
C31 — Cz/ — H2/ 


1 nn £. 

luy.o 


pio pn mi 
Czo — Cz / — H2 / 


1 nn /; 

luy.o 


pin pio pn 
Czy — Czo — Cz / 


1 1/1 £ / A\ 

11U.0 (4) 


pin pio mo a 
Czy — Czo — H2oA 


1 nn c 

luy.j 


pn pio mo a 
Cz / — Czo — H2oA 


1 nn c 

luy.j 


pin pio moo 
Czy — Czo — H2oB 


1 nn c 

luy.j 


pii pio moo 
Cz / — Czo — H2oB 


1 nn c 

luy.j 


mo a pio moo 
H2 0 A — Cz 0 — H2 oB 


i no i 
lUo.l 


~\ta pin PIO 
JN4 — Czy — Czo 


111 A { A\ 

1 1 1.4 (4) 


~kta pin mn a 
JN 4 — c/y — H2y A 


1 nn i 

iuy.3 


pio pin mn a 
Czo — Czy — H2yA 


1 nn i 

iuy.3 


~kta pin mno 
JN4 — Czy — H2yB 


1 nn i 

iuy.3 


pio pin mno 
Czo — Czy — H2yB 


1 nn i 

iuy.3 


mn a pin mno 
H2yA — Czy — H2yB 


1 no n 
lUo.U 


~kta pin PI 1 
JN4 — C3U — C3 1 


111 1 1 A \ 

111.1 (4) 


M/1 ri/1 U1AA 

JN4 — C3U — H3UA 


1 nn a 

iuy.4 


pi 1 pin mn a 
C31 — C3U — H3UA 


1 nn a 

iuy.4 


N4— C30— H30B 


109.4 


C31— C30— H30B 


109.4 


H30A— C30— H30B 


108.0 


C30— C31— C27 


111.8(4) 


C30— C31— H31A 


109.3 


C27— C31— H31A 


109.3 



sup-7 



supplementary materials 



p 1 1 iii id 

ClZ — CI 1 — HI IB 


1 nn £ 

109.5 


T T 1 1 A pi 1 TT11D 

H11A — Cll — HUB 


108.1 


pi i pn po 
CI 1 — ClZ — Co 


111 1 t A \ 

111.3 (4) 


/-iii pi ^ un a 
C 1 1 — C 1 Z — H 1 Z A 


1 no a 


po pn un a 
Co — C 1 Z — hi 1 ZA 


1 nn a 

109.4 


pi 1 PIT III ~) D 

CI 1 — ClZ — H1ZB 


1 aa a 

109.4 


po pn nnn 

Co — C 1 Z — hi 1 ZB 


1 nn a 

iuy.4 


un a pn nnn 
hllZA — ClZ — H1ZB 


1 AO A 

106.0 


\M Pi 1 P 1 /I 

JNZ — C 1 3 — C 1 4 


1 1 A o t z\ 

114.6 (5) 


\H PI 1 TT 1 1 A 

JN Z — C 1 3 — rl 1 3 A 


1 no /: 
106.0 


pi 4 pi") TT 1 1 A 

C 1 4 — C 1 3 — hi 1 3 A 


1 ao /: 
106.0 


\n pi i iii •) n 

JN Z — C 1 3 — hi 1 3B 


mo £ 
106.0 


p i /i pi i unD 
C14 — C13 — H13B 


1 ao /; 
106.0 


nn a pn unD 
hi 1 3 A — C 1 3 — hi 1 3B 


1 A"7 C 

10 /.5 


pic P1/1 pin 

C 1 5 — C 1 4 — C 1 y 


1 1 C o ic\ 

116.6 (6) 


pi c pi /i pn 
CI J — C14 — CI 3 


1 in /; //;\ 
120.0 (0) 


P 1 n pi /i pn 

CIV — C14 — CI 3 


1 11 /; 
122.0 (5) 


pi I PIC PU 

C14 — CI J — Clo 


111 1 

121./ (/) 


pi 4 pi f 

C14 — CI J — rll j 


1 1 A 1 

ny.i 


Pl/T pK TT 1 C 

Clo — CI J — HID 


1 1 n 1 

ny.i 


p 1 -7 Pl/T PIC 

CI / — Clo — ClD 


1 in i /"7\ 
12U.2 ( /) 


pi n P 1 c iii/' 

CI / — Clo — H10 


1 1 Q Q 

ny.y 


PI f pi/T III/' 

CI J — Clo — Hlo 


1 1 n n 

ny.y 


pi o pn pi / 
Clo — CI / — Clo 


1 1 n n ln\ 

119.0 (/) 


PI o pn un 

Clo — CI / — HI / 


1 in £ 
120.5 


pi/t pn o 1 n 
Clo — CI / — HI / 


1 in c 
120.5 


pn pi o pm 

Cl / — Clo — civ 


i in ^i {h\ 
12U.4 ( /) 


pn pi o 1 1 1 1» 
Cl / — Clo — Hlo 


1 1 n o 
119.6 


Pin pi o t_jio 
Cly — Clo — Hlo 


1 1 n o 

119.6 


pi o pm pi a 
Clo — CIV — C14 


111 O t £L\ 
121.6 (0) 


pi o /^in uin 

Clo — ciy — Hiy 


i i n i 

i iy. i 


pi A pi Q 1T1Q 

V. 1 1 v 1 y 1 1 1 y 


I 1 Q 1 

I I y . 1 


C21 — C20 — C25 


118.0 (5) 


C21 — C20 — C26 


120.4 (5) 


C25 — C20 — C26 


121.7 (5) 


£22 — C21 — C20 


121.7 (6) 


C22 — C21 — H21 


1 19.2 


f^c r^i r^i r^i 
Co — C 1 — C2 — C.5 


1 A /0\ 

1.4(8) 


C / — Cl — C2 — C3 


i nn o ( c\ 
— 1 / /.o (DJ 


r^i r^i r^i r^/t 
C 1 — C2 — C J — C4 


-1.0(9) 


C2 — C3 — C4 — CD 


-o.5 (y) 


Cj — C4 — C5 — CD 


1.4(9) 


r^/i r^c r^/; /~\1 
C4 — CD — Co — U 1 


1 "70 n { z\ 
1 /6.9 (5) 


r^A r^z r^£L 

C4 — C5 — Co — C 1 


-0.9 (8) 


C2— Cl— C6— Ol 


179.7 (5) 


C7— Cl— C6— Ol 


-1.1 (7) 


C2— Cl— C6— C5 


-0.5 (7) 


C7— Cl— C6— C5 


178.7 (5) 


C2— Cl— C7— Nl 


-179.7 (5) 



Pin pi 1 i ii 1 tj 
C3U — C3 1 — H3 1 B 


1 AO 1 

iuy.3 


pn pi 1 i n 1 to 
CZ / — C3 1 — H3 1 B 


1 nn i 

iuy.3 


U1 1 A PI 1 III 1 D 

H3 1A — C3 1 — H3 IB 


iu/.y 


WJA PT) pil 

JN4 — C3Z — C33 


\ \ A A ( A\ 

1 14.4 (4) 


JN4 — C3Z — H3ZA 


1 no *7 
lUo. / 


pi i rn i m a 
C33 — C3Z — H3ZA 


1 no *7 
lUo. / 


wja r"io unD 
JN4 — C3Z — H3ZB 


1 no *7 
lUo. / 


C33 — C3Z — H3ZB 


1 no "7 
lUo. / 


T_J1 1 A PIO I 1 1 ~> o 

H3ZA — C3Z — H3ZB 


1 n*7 ^ 
1U /.0 


p ■> o pn pi/i 
C3o — C33 — C34 


11/'/' / /T\ 

llo.o (o) 


Pio pn pn 
C3o — C33 — C3Z 


1 o 
IZU.O (0) 


pi/i pn pt> 
C34 — C33 — C3Z 


1ZZ.0 (o) 


p ■> c pi/i pn 
C3D — C34 — C33 


1 t> o n\ 
IZZ.o (/) 


PIC PI/1 II") | 

C3D — C34 — H34 


1 1 o & 

llo.o 


pn pi/i 1 1 1 i 
C33 — C34 — H34 


i I o /; 

llo.o 


pi/i pic r^ic 
C34 — C 3 j — C 3 0 


1 nn n n\ 
1ZU.U (/) 


PI/1 PIC T_J1 C 

C34 — C 3 j — H 3 !) 


1 nn n 
1ZU.U 


PI /: Pic T_J1 C 

C3o — C3j — H3D 


1 nn n 
1ZU.U 


pic pi/T pn 
C3!) — C3o — C3 / 


1 1 n o / h\ 

ny.o (/) 


PIC PI/' I T "J /" 

C3D — C3o — H3o 


1 on 1 
1ZU.1 


pn pi/c iii/: 
C3 / — C3o — H3o 


1 nn 1 
1ZU.1 


PI /: pn pio 

C3o — C3 / — C3o 


1 1 n i n\ 

ny.3 (/) 


p -j /: pn i i t "7 

C3o — C3 / — H3 / 


i on /i 
1ZU.4 


p ■> o pn un 
C3o — C3 / — H3 / 


1 on /i 
1ZU.4 


pn pio pot 
C33 — C3o — C3 / 


HI c /"7\ 

1Z1.D (/) 


pn PIO TTI o 

C33 — C3o — H3o 


i m i 

ny.3 


pn pio mo 
C3 / — C3o — H3o 


1 1 n i 

ny.3 


P*7 Ml PO 

C / — JN 1 — Co 


1 on <c ( a\ 
IZU.O (4) 


p 1 1 mi pm 
C13 — JNZ — C1U 


1 nn z ( a\ 
lUy.D (4) 


p 1 -> XTO P 1 1 

C13 — JNZ — Cll 


111 1 ( A\ 

11 1.3 (4) 


p 1 n \n p 1 1 
C1U — JNZ — Cll 


1 nn c\ ( a\ 
lUy.U (4) 


P?rS 1\R P?7 


117.7 \' ) 


C29 — N4 — C32 


109.3 (4) 


C29 — N4 — C30 


109.8 (4) 


C32 — N4 — C30 


111 1 (4) 

111.1 \~TJ 


C6 — Ol — HI 


111 (4) 

111 \~TJ 


C25 — 02 — H2A 


109 f4) 


PTI p^n PTC PO /] 

CZ 1 — CZU — CZ j — CZ4 


0.3 (7) 


Pi/; pm pic pi/i 
CZo — CZU — CZj — CZ4 


1 *7n *7 /C\ 

i /y. / (p) 


P1I pm pi/; mi 

CZ 1 — CZU — CZo — JN 3 


1 *70 1 /C\ 

1 /o.Z (j) 


PTC pin pi/: Ml 

CZ5 — CZU — CZo — JN 3 


1 1 /"7\ 

-1.1 (7) 


\n pn pio PTfl 

JN3 — CZ / — CZo — CZy 


1 "7/1 n i a \ 
1 /4.9 (4) 


pi 1 pn pio pin 

C3i — cz / — czo — czy 


54.5 (0) 


pn poo pm xt /i 

C27 — C28 — C29 — N 4 


-58.7 (6) 


N4— C30— C31— C27 


57.2 (6) 


N3— C27— C31— C30 


-173.5 (4) 


C28— C27— C31— C30 


-54.0 (6) 


N4— C32— C33— C38 


-85.8 (7) 


N4— C32— C33— C34 


96.1 (7) 
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p^ pi po "\ti 
Co — CI — C / — JN 1 


1 "1 /"7\ 

1.2 (7) 


\ri pq pn nn 

jn i — cs — cy — c i u 


1-7 1 1 (A \ 

— 1/1.3 (4) 


p o pn pin 

C 1 Z — Co — cy — C 1 U 


— jU.Z (o) 


po pn nn XT'! 

Co — cy — C 1 U — JN Z 


!)!).4 (o) 


JNZ — Cll — ClZ — Co 


CO Q 
JO.O (O) 


\r1 po pi i P11 

JN 1 — Co — ClZ — Cll 


1 /Z.o (4) 


cy — Co — C 1 Z — C 1 1 


Z)Z. 1 {p) 


\n pii pi i pi c 
JNZ — CI i — CI 4 CO 


—130.4 (o) 


\n P11 pu pin 

JNZ — CO — C14 — ciy 


A C 1 ZO\ 
4D.Z (o) 


p 1 n pi i pi c pi/; 
Ciy — C14 — CO — ClO 


A 1 /1 A\ 

-U.Z (1U) 


pn pu pi f pu 
CO — C14 CO — ClO 


—1 /0. / (o) 


pi i pic p 1 /: pn 
C14 — CO — ClO — CI / 


A A C\ T\ 
U.U (1Z) 


pi r pn; pn P10 

CO — ClO — CI / — Clo 


— U.l (1Z) 


pit pn pio pin 

c i o — c i / — c i o — c i y 


\).J (1Z) 


pn pio pin pu 

ci / — cio — ciy — ci4 


A T /1 0\ 

— U. / (1Z) 


pi r pu pm PIO 

CO — C14 — ciy — Clo 


a a /1 a\ 
U.O (1U) 


pn pu pm pio 
CO — C14 — ciy — Clo 


1 *7A A 

1 /y.U (o) 


PTC POA PU POO 

CZ5 — CZU — CZ 1 — CZZ 


-o.8 (y) 


pit p^n pn poo 
CZ6 — CZU — CZ1 — CZZ 


1 on n f £\ 

i /y.y (o) 


POA PT1 pii POI 

CZU — CZ 1 — CZZ — CZ 5 


U.5 (11) 


PTI POO POT PO/1 

Czl — Czz — Czj — Cz4 


0.3 (10) 


C22— C23— C24— C25 


-o.7 (y) 


C23— C24— C25— 02 


180.0 (5) 


C23— C24— C25— C20 


0.4 (8) 


C21— C20— C25— 02 


-179.3 (5) 


C26— C20— C25— 02 


0.1 (7) 



nio pqq r^iA nc 
C3o — C33 — C34 — C3D 


A 1 (Ci\ 

-0.1 (9) 


C3Z — C33 — C34 — C3j 


1 /o.U (o) 


Pii P q /i nor pi/: 
C33 — C34 — C3D — C3o 


1 C ( 1 A\ 

-l.o (1U) 


pi /i ptc r^nL r^m 
C34 — C3:> — C3o — C3 / 


2.1 (11) 


pic r~"i £. pit no 
C3D — C3o — C3 / — C3o 


-u.y (ii) 


c^ia rn pio r~"in 
C34 — C33 — C3o — C3 / 


1 /I 

l .4 (y) 


f ' ~) ~) m p i o pit 
C3z — C33 — C3o — C3 / 


— 1 /O.o 


C3o — C3 / — C3o — C33 


A A / 1 A\ 

—u.y (iu) 


p 1 p-7 \T 1 po 

C 1 — C / — JN 1 — Co 


1 in z f a \ 
— 1 /y.J (4) 


p c\ r^Q mi c^h 

cy — Co — jn i — c / 


1 1 O ") 

— llo.z pj 


pn ro mi r~"i 
C 1 z — Co — JN 1 — C / 


1 TA O 
1ZU.0 (j) 


pi i a pn \n pi a 

C 1 4 — C 1 3 — JN Z — C 1 U 


—1 1 1 A (p) 


pi 1 A PIT "\T1 PI 1 

C14 — C13 — JNZ — Cll 


oZ.l (o) 


pn pin "\T1 pio 

CV — C 1 U — JN Z — C 1 3 


1 *70 A (A \ 
1 /O.U (4) 


pn p 1 a mi p i i 
cy — C 1 U — JN Z — C 1 1 


£A A 

-oU.U 


pn pi i \n pn 
ClZ — Cll — JNZ — C13 


1 HH C (A \ 
—1 / /.0 (4) 


PH pi 1 "\T1 pin 

ClZ — Cll — JNZ — C1U 


Ol.O (j) 


PTPl pi/- XTQ ptT? 

CzU — Czo — JN3 — Cz / 


1 *70 A fA\ 

—[ /o.4 (4) 


Pi i PT7 \ti po/; 

C31 — Cz/ — JN 3 — Czo 


1 n o /c\ 
-13Z.0 


p o o pT7 7. TO PO /l" 

Czo — Cz / — JN 3 — Czo 


1 A*7 A 

iu/. y [p) 


poo p'ln at /i pit 
C28 — C2y — N4 — C32 


1 *T7 O //I ^ 

-177.8 (4) 


C28— C2y— N4— C30 


60.1 (5) 


C33— C32— N4— C29 


169.3 (5) 


C33— C32— N4— C30 


-69.5 (6) 


C31— C30— N4— C29 


-58.7 (6) 


C31— C30— N4— C32 


-179.7(4) 



Hydrogen-bond geometry (A, °) 



D—YL-A 

01— Hl-Nl 

02— H2A-N3 

01— Hl-01' 

Symmetry codes: (i) -x+\, -y+\, -z+2. 



D — H 
1.01 (8) 
1.05 (7) 
1.01 (8) 



H-A 
1.73 (7) 
1.66 (7) 
2.49 (7) 



D-A 
2.597 (5) 
2.588 (6) 
2.869 (7) 



D — H-A 
141 (6) 
144 (5) 
102 (5) 
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